To find the possible candidate polyhedra, let us summarize the angles of face centers relative to the center of a single face of RT, as seen from the origin.
face radians degrees
he dimensions applicable in the clusters can be determined on the basis of the relationship of the cube and RT. For instance, the cube edge is equal to the longer diagonal of the face of the RT (a golden rhombus), 2 sinHarctanH1.618LL = 1.70129. The diagonal of the cube equals the distance between opposite threefold vertices of the RT.
Additional information for finding possible candidate polyhedra comes from a chart of truncations prepared by Szaniszló Bérczi. Figure 1 shows regular (Platonic) solids projected on a sphere. Archimedean solids are deduced from the regular solids by the truncation operation. A Platonic or Archimedean solid can be identified by its vertex configuration, because it is uniform; this is given by the Steiner symbol, which lists the faces that meet at a vertex. For example, H4, 4, 4L is the Steiner symbol for the cube, because three squares (4-sided faces) meet at each vertex. The RT-related structures should be arranged according to the third row of the table: H5, 6, 6L, H3, 5, 3, 5L, H3, 10, 10L, H5, 5, 5L, H3, 4, 5, 4L, H4, 6, 10L.
Ú Figure 1 . The periodic table of Platonic and Archimedean solids and tessellations supplemented by the sequence of one of the infinite numbers of two-dimensional hyperbolic tessellations. In order to emerge, the regular solids are given in their projected-onto-sphere form.
For more help, we can consider the relationship of RT to cube and to RH, on the basis of which all necessary dimensions can be calculated.
This is the length of the cube edge. (3, 3, 3, 3, 3) (3, 3, 3) (3, 3, 3, 3) (3, 3, 3, 3, 4) (3, 3, 3, 3, 5) (3, 3, 3, 3, 6 ) (3, 3, 4, 3, 4) (3, 3, 3, 3, 7) (3, 3, 3, 3, k) (3, 3, 3, 3, 3) (3, 3, 3, 3, 3, 3) This is the length of the cube diagonal, which is equal to the length of the threefold axis diagonal of the RT. d3 = ce Sqrt@3D 2.94674 This is the face distance of the RT. fd = f ce 2.75276 This is the length of the fivefold axis diagonal of the RT. d5 = Sqrt@ce^2 + fd^2D 3.23607 The relationship of the RT, cube, and a golden rectangle can be used to determine dimensions. The relationship of the RT, RH, and a plane perpendicular to the threefold axis that cuts the RT and RH in half can be used to determine the angles between the RT faces.
The relationship of the RT, RH, and a plane perpendicular to the threefold axis that cuts the RT and RH in half can be used to determine the angles between the RT faces. The icosahedron (ICO) is one of the five Platonic solids.
Graphics3D@ico, Boxed Ø FalseD
Twelve RTs placed at the vertices of the icosahedron enclose an RH. Such RT clusters appear in photos of certain quasicrystals. ‡ Truncated Icosahedron (TICO) (5, 6, 6)
The truncated icosahedron (TICO) is the shape most widely used for a soccer ball. It is also the overall structure of the C60 molecule, Buckminsterfullerene. 
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Here ICOs replace RTs; the ICOs meet along their edges. The icosidodecahedron (ID) can be constructed as a truncation of either an icosahedron or a dodecahedron.
Graphics3D@id, Boxed Ø FalseD
Here is the corresponding cluster. ‡ Great Rhombicosidodecahedron (GRID) (4, 6, 10) This is a beautiful shape. Somewhat similar shapes can be seen in some photographs of quasicrystals. Here is its associated cluster. Here is its associated cluster. 
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